Acute brain damage induced by acetaminophen in mice: effect of diphenyl diselenide on oxidative stress and mitochondrial dysfunction.
Organoselenium compounds exhibit antioxidant activity, as well as a variety of biological activities, with potential pharmacological and therapeutic applications. The aim of this study was to investigate the effect of diphenyl diselenide (PhSe)(2) in reversing oxidative brain damage and mitochondrial dysfunction caused by administration of acetaminophen (APAP) in mice. Mice received a toxic dose of APAP, followed by a dose of (PhSe)(2) 1 h later. Four hours after the administration of APAP, plasma was withdrawn from the mice and used for biochemical assays of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) as markers of hepatotoxicity. Brain homogenate was examined to determine oxidative stress. Isolated brain mitochondria were examined to quantify mitochondrial transmembrane's electrical potential and mitochondrial swelling and to estimate reactive oxygen species (ROS) production. APAP administration caused an increase in plasma ALT and AST activities. APAP administration also caused a significant increase in the levels of thiobarbituric acid reactive substances (TBARS) and dichlorofluorescein oxidation in brain homogenate. Similarly, mitochondrial swelling and ROS production increased after APAP administration. APAP treatment also caused a decrease in Na(+), K(+)- ATPase activity and in mitochondrial membrane potential. These alterations observed in the brain of APAP-treated mice were restored by (PhSe)(2). Glutathione levels were decreased by APAP, but (PhSe)(2) did not reverse this change. Treatment with (PhSe)(2) after APAP administration can reverse the neurotoxicity caused by a single toxic dose of APAP. The neuroprotective effect of (PhSe)(2) is likely associated with its antioxidant properties.